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0 Rabeccamycln analoga. 



© There arc disclosed analogs ol the antitumor agent, rebeccamycin. which poaaaaa antineoplastic p/opomoi 
against mammasan. particularly enpeomerwal animal, tumor systems. Tha compound* ot the invention are 
aminoaixyiated derivatives ot rebeccamycin produced by first reacting rebeccamycin with a auong baaa to 
obtain a reactive intermediate and then reacting the reactive intermediate with an aminoalhyl compound. 



in 
cm 
o 

at 

CD 
CM 



0l 

Ui 



a r-Mi. f . »f r, finite 



BEST AVAILABLE COPV 



0 269 025 



REBECCAMYCtN ANALOGS 



BACKGROUND OP THE INVENTION 
Field ot the invention 

This invention relate* to novel compounds having antineoplastic properties, to their production, to a 
pharmaceutical composition containing an amount of «t least one compound according to the invention 
which is effective to inhibit the growth of tumors in experimental animal systems, and to a method for 
therapeutically treating an experimental animal by administering an amount of at least one compound 
according to the invention which is effective to inhibit tumor growth in an experimental animal system. 



Background Art 

U. S. Patents 4.487.925 and 4.S52.842 disclose the anti-tumor agent designated rebeccamyctn. and the 
5-N-metnyi and 5'.2*.3*.6Metraaceteto derivatives thereof and a process lor producing the same agent by 
cultivating a rebeccamyctn-productng strain ol Nocardia eerocotomgenes . preferably Nocardia 
aerocotoniQones ATCC 39243. or a rebeccamycrn-proouctng mutant thereof in an aqueous nutrient medium 
containing assimilable sources of carbon and nitrogen unC9t submerged aerobic conditions until a 
substantial amount of rebeccamyon is produced. 



SUMMARY OF THE INVENTION 

This invention comprises analogs of the antitumor agent designated rebeccamyctn (Formula I) 




Formula I 



produced by first reacting rebeccamyctn with a strong base to obtain a reactive Intermediate and then 
reacting the reactive intermediate with an aminoaikyi hattde. By the use of an amount of strong base slightly 
in excess, for example about 10 % excess, ot the molar equivalent amount of rebeccamyctn followed by 
reacting the resulting Intermediate with at least one molar equivalent based on rebeccamyctn of an 
aminoaikyi haiide as the alkylating agent there Is obtained the corresponding B-aminoalkyirebeccamycin 
analog. By the use of an amount of strong base slightly In excess ol two-times the man/ equivalent amount 
of rebeccamyctn. for example about 20 % excess over two-times the molar equivalent amount of 
rebeccamyctn, and then reacting the resulting Intermediate with about one molar equivalent of an 
aminoaikyi hatide as the alkylating agent, there Is obtained the corresponding 13-ammoalkylrebeccamyctn 
analog. 
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DETAILED DESCRIPTION OF THE INVENTION 



In one generic aspect. tr*s invention is a compound selected from tne group consisting of me 
compounos having me formulas II end III be tow 

5 




Formula II Formula III 

25 

wherein: n is en integer from 1 to 6; 

R* and R ? . independently, are selected from hydrogen, unsubstituted end substituted C*-Ct alky!, araikyi 
having 1 to 3 carbons in the aikyl moiety and unsubstituted phenyl or phenyl substituted with i to 3 alky I, 
alkoxy. hydroxy, halo, carboxyl. alkox yea/bony I. and amino and mono-end dHower-elkylamino groups in the 
so aryl mo»ety, and aryl selected Irom unsubstituted phenyl and phenyl substituted with t to 3 aikyl. alkoxy, 
hydroxy, halo, amino, mono-and dialkylemino. nitro, carboxyl. alkoxycarbonyl. and cyano groups provided 
that both R 1 and R' are not each aryl and. when taken together, R f and R* may be selected Irom -(CH 2 ^ 
and (CHjjrRMCHjfc-to lorm a S-or 6-membered nng togother with the N-atom wherein R) is selected Irom 
CH S . NH. 0 and S: 

35 

X is selected from H. F, Cl. Br. Ci-Cj aikyl. OH. carboxyl. alkoxycarbonyl and alkoxy wherein me aikyl 
motety is Ct-Cj aikyl. beruyloxy. amino, mon-and dialkylamino; and 

R* is selected from H and CM* and pharmaceutical^ acceptable acid addition and base salts thereof. 

40 Preferred, compounds according to this invention having one of Formulas II and III above are those 
wherein n is an integer from t to 8. R' and R>. Independently, are selected from unsubstituted and 
substituted C-C« aikyl and. when taken together. R' and R> may be selected from »(CHa)r*nd «(CH 2 k-R*- 
(CHdrto form a 5*or 6-membered nng together with the N-atom wherein R* is selected Irom CH>. NH. O 
and S. and wherein R* is H or CHj and X is selected from H. CI, Dr. OH. OCHj and OCHXW 

45 More preferred compounds according to this Invention having one of Formulas II and III above are those 
wherein n is selected from the integers 1. 2 and 3; R* and R', Independently, are selected from H. Ci*C> 
aikyl. and -<CH»)r: R* Is M or CH* and X Is selected from H. CI. Br. OH. OCtfa and OCHjCsHt 

Most preferred compounds according to this invention having one of Formulas II and III above are those 
wherein n is an integer selected from 2 and 3; X Is CI In each of the vend 11 •positions of trw ring system: 

to R' and R> are each CjH* and R* is H or CH> 

The following Table 1 presents representative combinations of the many groups within the definition of 
X. n, R\ r:. R* amd R* and many lunner combinations of such groups will be readily apparent to those 
skilled in the an. It is to be understood that the emlnoalkyl group. A. bearing the groups n, R* and R' may 
be substituted at either or both the 6-and 13-posttions (designated A 1 and A 1 ') of the rebeccamycin ring 

55 system. 01 course, when only one of A* or A*' is aminoalkyl. the other is H. 
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Table 1 - Representative Substltuent Groups 




X 


n 


si 




Rl 


1,11-dichloro 


2 


ethyl 


ethyl 


methyl 


1,11-dichloro 


3 


ethyl 


ethyl 


methyl 


3, 9 -di amino 


3 


methyl 


methyl 


H 


2, 10-diamino 


4 


propyl 


propyl 


H 


3 , 9-dibenzyloxy 


5 


i-propyl 


H 


methyl 


4,8-dichloro 


6 


ethyl 


H 


methyl 


3,9-dichloro 


2 


phenethyl 


H 


methyl 


4,8-dihydroxy 


3 


benzyl 


H 


methyl 


3,9-dihydroxy 


2 


-(CH 2 ) 




H 


4 , 8-dimethoxy 


3 


-<CH 2 ) 2 -0- 


(CH 2 ) 2 - 


methyl 


3,9-dimethoxy 


2 


-(CH 2 ) 2 -NH 


-(CH 2 ) 2 - 


methyl 


4, 8 -dimethyl 


3 


-<CH 2 ) 


5" 


H 


3, 9 -dimethyl 


1 


-(CH 2 ) 2 -S- 


(CH 2 ) 2 - 


methyl 


2 ,10 -dimethyl 


2 


hexyl 


H 


methyl 


3 , 9-dihydroxycarbonyl 


3 


ethyl 


ethyl 


methyl 


2, 10-dibrorao 


2 


-(CH 2 ) 


4" 


methyl 


H 


3 


ethyl 


ethyl 


H 



in omer aspects, this invention is a pharmaceutical composition containing at least one of the 
compounds according to the invention and a method for therapeutically treating a mammalian host, for 
example, an experimental animal, affected by a malignant tumor by administering at least one of the 
compounds according to this Invention In a tumor growtrvinhlbiting amount and. usually, by means ol 
administering the compound in the form of the pharmaceutical composition. 

By the expression "CrCs afcyl\ more particularly unsubstltuted CrC* eixyl. Is meant atraight-chatn or 
branched-cham or cyclic alxyl groups having a tote! of six carbon atoms. Examples of suitable straight-chain 
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aixyi grouCS inciuOe met^yi ©:nyi o*ODyl Oulyi. peniyi inc nevyl groups Examples 0* Suitable orancnoa- 
cna»r. ai*y' g # 0wCS m^ude iSOD'OOvi ioc-Dutyi. t-Dutyi. 2-metnyibutyi 2-pentyi 3*ponfyi ana tno h«e Qrouus 
E-ampies Of suuaoie CyCK a'«y< groups mctuOo Cydopropyt. cyctoouly' cyciopontyi and cyctohc-yi 
groups Tne aimyi g-oups may oe substituted, generally wttn 1 or 2 substituonis. with subsutuonts setocioo 
s f»am naio nycoxy. ai*o«y. ammo mono*and d'aikyiammo. ntuo. caroo*yi. aikoxycaroonyi. ana cyano 
g/oups 8y me expression "araixyr is meani benayi. pnenemyi (pnenyieinyi) ana pnonyipfopyi groups 
wnerem in* phenyl moiety may oe suostuuiea By ma expression *aryr is meant phenyl The aiaikyi or 
dry i group may contain substituted pnenyi wherem the substituent may De from i to 3 alfcyi. nydroxy. 
ainoKy. halo. ammo, mono-ana dielkylammo. nitro. cerboxyl, aikoxycaroonyi. and Cyano groups 
ic As used herem. the expression *hato" is meant in the conventional sense to include F. CI. Br. and l 

When the expressions afcoxy. aikoxycaroonyi. mono-ana diaikyiemmo are used, these expressions 
usually are meant to include an alkyi moiety having 1 to 3 carbon atoms. 

As mentioned above. R* and R ? are not each aryl. Also. R' and R 2 generally are noi each so fee tod from 
the stencaiiy larger ot the C-C* alkyi and from aralkyl groups. Preferably, when R* and R 2 are each alkyi. 
»s tney are eacn selected from C-Cj alkyi groups. 

As is mentioned above, rebeccamycm is a known antitumor agent disclosed in U.S. Patents 4.487.525 
and 4.552.642. The Chemical Abstracts nomenclature lor rebeccamycm is as follows: 5H-tndoio(2.3-a) 
pyrroio(3.4-c] carba20le-5.7 (6H)dione. 1. i l-dichtoro-l2.t3-d»hyaro-l2-(4*0-methyl-beta-O-glucopyranosyl) 
However, me name "rebeccamycm" is used throughout for simplicity although the Chemical Abstracts 
70 numbering systems is used to identify the various positions m the rebeccamycm ring system. 

The starting material tor tne most preferred compounds according to this mventron is rebeccamycm 
itself Rebeccamycm. Formula I. may be produced by cultivating a rebeccamycm-producmg strain of 
Nocardia aerocolomgenes . preferably a strain having the characteristics of Nocardia aerocolomgenes strain 
C38.383*RK2(ATCC39243) or a mutant thereof under submerged aerobic conditions m an aqueous nutrient 
?s medium as is described m U.S. Patents 4.487.925 and 4.552.842. 

Oenvatives of rebeccamycm having various groups substituted on the rebeccamycm ring system m 
place of the 1.1 t-dichloro substituents may be used as starting materials m the place of rebeccamycm to 
- ootam compounds within the broad definition and preferred and more preferred embodiments according to 
the present invention. For example, didechiororebeccamycm can be produced by subjecting rebeccamycin 
oo to hydrogenoiysis and the resulting intermediate may be subjected to alkyiation using strong base followed 
by reaction of the intermediate from the strong base treatment with a suitable aminoalkyl hadde. Other 
enromophores of rebeccamycin having various substituents on the rebeccamycm ring system can be 
produced using methods disclosed by T. Kaneko et aj.. Tetrahedron Letters , 26. 4015 (1885). For example, 
by usmg the procedures therein disclosed, compounds having the following formula. IV. were produced: 

35 



H 




Formula IV 



4S 



X - CI 
X - OCH- 
X - OCIC Pti 

60 * 



The following more particularly describes a typical synthesis ot analogs or cruomopnoros of robot 
camycm having various substituents on the ring system in the place of the Cl groups. Treatment of .» 
substituted indole with methyl magnesium tetrahydrofuran produces a solution of indole Gngnard (VI). Tw<. 
equivalents of this solution and one equivalent ot N*benzylovymetnyl 3.4-dibromo*maiermide gives tin 
adduct ot formula VII. This can be either photochemicaJly cyclixed by irradiation at 300 nm in a bonzun. 
solution containing a small amount of h Ot thermally by relluxmg a solution of the adduct m bonjono in tri. 
presence of AgjO The intermediate thus prepared (VIII) is then coupled with 0*acyiaied i-halosugar in th. 
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ocesence of AQ& co g«v« N-gi f cos.oe IX A catalytic nycrogonatton to remove ir* N6 protecting group ano 
a oase hyoroiys.i of tne sug* O-acyi groups gn*i tne oe 9 .<ed product X Musutuve oi tne suost.iutod 
.nooJ©$ that can D* used m tms preparation ere hsted m Table 2 




X 



X and R are as defined herein 
R 5 # typically , is CH- 



Table 2 - Starting Indoles 

35 5-AminoirKJote 
6-Aminotndole 
5-Beiuytoxyindote 
4-Chioroindole 
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5-Chio«o»nCota 

4- Hydro*yindOle 

5- HydroxyindOie 
Indole 

4- Motno*y«ndoie 

5- Metnoxytndoie 
4*Methyttndol* 

5- Methyhndote 

6- Methytmdote 
Indole- 5-carboxyhc acid 

Glycosidation of any one of the three chromophores represented by Formula IV or a ch/omophore 
represented by Formula X by reaction with an appropriate gtycosyi hahde provides a rebeccamycm 
derivative. And. reaction of the reboccamycin derivative first with strong base followed by an aminoalkyl 
haJide provides analogs of rebeccamycm according to this invention having one of Formulas 11 or III. 

Having obtained rebeccamycin or a rebeccamycin derivative or chromophore. this staning material is 
first dissolved in a suitable men solvent, for example dimethylformamtde (DMF). dimethylsuifoxide (OMSO), 
tetrahydrofuran (THF) or other anhydrous, aprottc solvent and then reacted 9 with a strong base in an inert 
atmosphere, for example in an argon or nitrogen atmosphere. Although any strong base that is compatible 
with the starting material and solvent may be used, for example. KNHt or KH or NaNH? or NaH or lithium 
dusopropyl amide 4LDA) or lithium hexemethyl disalatide or KOtBu or Grignard reagent such as MeMgBr or 
NaNH; or NaH or equivalent base. NaH may be advantageously employed. 

it has been discovered that by using strong base, tor example NaH. in an amount slightly in excess of 
the molar equivalent of the amount of starting material, for example in the range of from about 5% to about 
i5% and preferably about 10% (9*11%) excess, followed by treatment with at least one molar equivalent 
based on rebeccamycin starting material of an appropriate aminoalkyl compound, there may be obtained a 
compound according to the invention having an aminoalkyl substituent on the N-etom in the 6-positton of 
the rebeccamycin ring system. 

Further, it has been discovered that by using strong base, lor example NaH. in a relatively large excess 

jo amount such as an amount slightly in excess of two-times the molar equivalent of the amount starting 
material, for example, in the range of about 15% to about 25% and preferably about 20% (18-22%) excess, 
followed by treatment with an appropriate aminoalkyl compound in an amount about the molar equivalent of 
starting material, there may be obtained a compound according to the Invention having an aminoalkyl 
substituent on the N-etom in the 13-position of the rebeccamycin ring system. 

33 When more than two equivalents of base are used, a dianion at N8 and N13 Is formed. Since the N13 
anion is more reactive than the N6 anion, a N13 aminoalkyl derivative is obtained when only one equivalent 
of aminoalkyl halide is used. When two equivalents of aminoalkyl haiide is used, the N6.Nl3-diaminoelkyi 
derivative may be obtained. 

Following the reaction of the starting material with a strong base, the resulting reactive intermediate is 

40 reacted in sjtuwtth an appropriate reactive aminoalkyl compound by adding the aminoalkyl compound to me 
mixture of starting material and strong base and intermediate reaction product threof in inert solvent. Any 
aminoalkyl compound that is compatible with the starting material and product and solvent may be used, tor 
example an aminoalkyl halide or sulfonate and the like, represented by the formula LHCHj^-NR'R* wherein 
n. R' amd R* are as defined above and L Is a leaving group such aa halide or mothane sulfonate or p- 

«s toiuenesulfonate. Generally an aminoalkyl halide such aa. for example, diethylamlnoethyl chloride and 
diethyiaminopropyl chloride, may be advantageously employed. 

Generally, the reaction of strong base with starting material may be carrled-out advantageously at about 
room temperature, that Is. at about 18*C to about 22*C. The mixture ol starting material and strong base, 
generally, may be stirred for a period of a few minutes to several hours; however, the reaction is usually 

so complete in about 20*30 minutes. 

Then, there is added to the stirred mixture of starting material and strong base and resulting reactive 
intermediate reaction product thereof in inert solvent the appropriate aminoalkyl compound and the resulting 
mixture may be stirred at room temperature for about 20-24 hours or at about 4*C for a shorter period of 
time, for example, six hours until the reaction of the reactive intermediate with aminoalkyl compound is 

55 complete. 

The compounds of Formulas II and 111 according to this invention may be provided as pha/maceuucaiiy 
acceptable acid addition and base sails provided that the anion or cation thereof did not contribute 
significantly to the toxicity of the salt and that the salts are compatible with the standard and conventional 
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pnarmacoudc&J came'S and otnet convention*) adjuvants and exctp'onts customarily employed m piooucmg 
pna/maceuticat comoosn»ons adapted lot oral of paranoial aommisiiauon Tno acid addition sans aru 
loomed Oy convention* tecnmoues involving reaction ol compounds o> Formulas II and 111 with a mineral 
acid or organic ca'Do«yfac and sulfonic acids Examples of suitaote mineral acids include hydrocnionc acid. 
*4 pnoscflonc acid and tne like. Examples of suitable organic acids include acetic acid, citric acid, maioic 
acid, succinic aoo. oenio«c acid, tananc acid ascorbic acid, methanesulionic ac*d. p-toiuenesullonic acid, 
and ine like 

Tne base salts are formed by conventional techniques involving reaction of ine compounds ot Formulas 
ii and ill wan alkali (Na. K) and aikalkme eartn <Ca. Zn. Ba. Mg. and Mn> metal bases, more preferably with 

to alkali metal cases, and by reaction with amines. Suitable bases include the hydroxide, carbonate or 
bicarbonate sai^s of tne metals mentioned above such as. for example, sodium and potassium hydroxides, 
sodium and potassium carbonates, and sodium and potassium bicar Donates and the corresponding calcium 
and zinc salts Additional suitable bases include ammonium salts those formed by reaction of compounds of 
formulas II and HI with tnethylamine. dibenzytamme. N. N-dibenxylethylenediamine. procaine, and equiv- 

'6 alent amines. 

The pharmaceutical earner may be solid or liquid to provide solid or liquid compositions. Solid lorm 
compositions suitable tor oral administration include powders, tablets, capsules, capiets. dispersibie gran- 
ules, and cachets. Suitable solid earners include at least one earner substance which may function only as 
a earner or may in addition serve a further function such as a diluent, flavoring agent, sotubtlizer. lubricant. 

20 suspending agent, brnoer. tablet disintegrating agent, encapsulating agent and the like. Inert solid earners 
include, to name but a few. magnesium carbonate and stearate. late, sugar, lactose, pectin, dextrin, starch, 
gelatin. ceiMosic materials, and the like. The compounds according to the invention may be provided as 
stente soluble compounds or compositions, including solutions and suspensions and emulsions, thereol 
which can be dissolved m sterile water or other liquid medium for oral administration or for parenteral 

25 administration. Examples of liquid carriers suitable for oral administration include water, alcohol, poly 
propylene glycol, polyethylene glycol and mixtures of two or more of the above. Examples of liquid earners 
suitable for parenteral use include water-for-injection. physiological aline, and other suitable sterile injection 
media. Suitable buffers for use with the liquid earner to provide, generally, a suitable buffered isotonic 
solution include tnsodium orthophosphate. sodium bicarbonate, sodium curate. N-methytglucamine. H ♦ >• 

jo lysine, and L( ♦ hargmine to name but a few representative buffering agents. 

The pharmaceutical composition will contain an amount of active component, that is. compound ot 
Formula II or fit or mixture thereof, which may be varied or adjusted widely depending upon the particular 
application, the form, the potency of the particular compound used, and the desired concentration of 
compound in the composition. Generally, the amount of active component will range between about 0.5- 

05 90% by weigh! based on total weight of composition. 

In therapeutic use for treating a mammalian host, lor example an experimental animal host, affected by 
a malignant tumor, the compounds of this invention will be administered in an amount effective to inhibit the 
growth of the tumor, that is. a tumor growth-inhibiting amount of dosage. Generally, the tumor growth* 
inhibiting amount will be in the range of about O.t to about 15 mg/kg of animal body weight/day. It is to be 

40 understood that the actual preferred dosage ol compound will vary widely depending upon the requirements 
of the animal being treated, the particular animal host and situs and diseaae being treated, the composition 
being used, and the route of administration. Many factors that modify the action of the antineoplastic agent 
will be taken into account by one skilled in the art to which this invention pertains including, tor example, 
age. body weight and sex of the animal host; diet; time of administration; rate of excretion; condition of the 

<s host: severity of the disease; and the (ike. Administration may be carried out simultaneously or periodically 
within the maximum tolerated dose. Optimal administration (or application) rates for a given set of 
conditions may be readily ascertained by those skilled in the an using conventional dosage determination 
tests. 

The following examples are presented to illustrate but a few representative embodiments of this 
so invention and are not to be construed as limiting in scope. Alt pans and percentages are by weight and all 
temperatures are in degrees Celsius unless otherwise indicated. 

Rebeccamyon analogs according to this invention were tested for antitumor activity against tno 
transplanted mouse leukemia P-388 according to the procedures of Geran et a), reponed in Cancer 
Chemother . Rpts .. 3, 1*103 (1972). Prolongation of survival of leukemic mice was observed at several 
ss dosage levels ranging from 6 mg*g body wt/day to 100 mg/kg body wt./day. Results ol the tests are shown 
m the accompanying Table 3. The standard, comparison agent is selected from olivomycin and mitomycin 
C. These results illustrate that the rebeccamycin analogs according to the invention possess useful 
antineoplastic activity. 

8 
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Eiamoie i 6M2-Dieiftyi4minoetnyiireoeccamycin 

OMF (100 mil «%as added under a/gon to a mixture oi reDoccamycm (990 mg. 1 74 mmol) and NaM (46 
™g. i 91 mmoo After 20 minutes of stirring at room temperature. 2-dieinyiaminoolhyl cnlondo (524 mg. 
3 66 mmol i was added The resulting mixture was stirred (or 24 n and the reaction was then quenched Dy 
aoottion of !•• ao HO solution. The reaction mixture was basifted Dy addition oi saturated NaHCOj solution 
and extracted with EtOAc 

The organic layer was collected and washed with Dnne and dried over Na*SO«. The residue obtained by 
evaporation o* the solvent was chromatographed on silica gel (elution with EtOAc) to give 770 mg (66%) of 
to the title compound, mp >250 # C: NMR (OMSO-<fc) * 10.68 (s. 1H). 9.26 (d. 1H. J • 7.8 Hz). 9.08 (d> 1H. J 
• 7.9 Hzi 7 73 <d. 1H. J ■ 8.9 Hz). 7.70 (d. 1H. J » 8.9 Hz). 7.45 (t. 2H. J ■ 7.8 Hz). 6.94 (d. tM. J • 9.1 
Hz). 5 43 <d. 1M. J ■ 5 6 Hz). 5.31 (bs. IH). 5.03 (d. 1 H J ■ 5.7 Hz). 395 (s. 2H). 3.82 <m. 2H). 3.70 3.48 (m. 
7H). 2.72 <m. 2H). 2.53 (m. 4H). 0.94 (t. 6H. J » 7.0 Hz): IR (KBf) 3343. 1692. 1381. 1070. 760 crn'M. 
FAB MS 669 (M ♦ 1). 493. 217 rrve. 

Example 2. 6-(2»Oiethytaminoethyl)rebeccamyctn hydrochloride 

To a solution of 6-<2-diethylaminoethyl)rebeccamycin (770 mg. 1 .15 mmol) in 30 mL of THF at 0*C was 
20 added one equivalent of 5.6M eihanoiic HQ solution. After stirring 3 h at 0*C the resulting preopate was 

collected by filtration and washed with diethyl ether to give 728 mg (90%) of the title compound: mp 

>250*C; NMR (DMSO-d«> * 10.7 (s. 1H). 10.16 (a. 1H>. 9.23 (d. 1M. J - 8.1 Hz). 9.05 <d. 1H. J » 8.0 Hz). 

7.74 (d. 1H. J • 8.5). 7.72 (d. 1H. J • 9.3 Hz). 7.46 (I. 2H, J - 8.1 Hz). 6.94 (d. 1H. H ■ 9.1 Hz). 5.47 (bs. 

1H). 5.36 (bs. 1H). 5.08 (bd. 1H. J ■ 3.8 Hz). 4.11 (t. 2H. J « 6.3 Hz). 3.97 (bs. IH). 3.85 (d. IH. J ■ 9.5 
25 Hz). 3.66 • 3.57 (m, 7H). 3.49 - 3.20 (m. 7H). 1.26 (t. 6H. J - 7.0 Mi); IR (KBr) 3336. 1699. 1416. 1381. 

1084. 760 cm"; FABMS 669 (M * 1). 635. 493 rrve. 



Example 3. 6-(3-Diethylaminopropyl)rebeccamycin 

30 

OMF (20mL) was added under a/gon to a mixture of rebeccamycin (162 mg. 0.28 mmol) and NaH (7.5 
mg. 0.31 mmol). To this solution was added 110 mg (0.76 mmol) of 3-diethylemmopropyl chloride. The 
resulting solution was stirred and warmed to 40*C for 6 h. A workup similar to Example 1 gave 55 mg 
(28%) of the title compound: NMR (DMSO-dt) * 9.28 (d. 1H. J » 7.8 Hz). 9.10 (d. 1H. J ■ 8.1 Hz). 7.73 (d. 
35 IH. J » 9.4 Hz). 7.70 (d. 1H. J ■ 9.4 Hz). 7.45 (d. 1H. J » 7.8 Hz). 6.94 (d. 1H. J • 9.1 Hz). 5.42 (bd. 1H. 
J • 5.8 Hz). 5 31 (bs. 1H). 5.03 (bs. IH). 3.95 (bs. 2H). 3.82 • 3.59 (m. 9H>. 2.44 (m. 6H). 1.81 <m, 2H), 0.90 
(t. 6H. J * 7.0 Hz): IR (KBr). 3328. 1691. 1376. 1052. 755 cm* 1 ; MS 682 (M). 653. 403. 393 rrve. 



40 Example 4. 6*(3*Diethylaminopropyl)rebeccamycin hydrochloride 

Treatment of the product from Example 3 with ethanotic HCI in a similar manner as Example 2 gave the 
title compound in 89% yield: mp >250*C; NMR (OMSO-dt) * 10.70 (s. 1H). 9.81 (bs. 1H). 9.26 (d. 1H. J • 
7.1 Hz). 9.09 (d. 1H. J « 8.0 Hz), 7.73 (d. 1 H. J » 1 1 .4 Hz), 7.72 (d. 1H. J » 11.0 Hz). 7.43 (t. 2H. J • 7.9 
<s Hz). 6.94 (d. 1H. J » 92 Hz). 5.46 (bs, 1H). 5.34 (bs. 1H). 5.06 (bs. 1H). 3.95 (bs, 2H). 3.83 (m, 2H). 3.66 - 
3.54 (m. 5H), 3.20 (m. 2H). 3.10 (m. 4H). 2.12 <m. 2H). 1.18 <t. 6H. J • 7.2 Hz); IR (KBr) 3343. 1692. 1452. 
1070. 760 cm"'; FABMS 683, (M ♦ 1 ), 507, 406 m/e. 



so Example 5. l3-(3-Dethylaminopropyi)rebeccamycin 

OMF (25 mL) was added under argon to a mixture of rebeccamycin (188 mg. 0.33 mmol) and NaH (17 
mg 0.73 mmol). After a few minutes of stirring at room temperature. 3-diethylrnainopropyi chloride (54 mg. 
0.36 mmol) was added and the resulting solution was stirred at room temperature for 22 h. The reaction 
ss was quenched by addition ol 10% HCf solution in water. Saturated NaHCOs solution was added to basiiy 
(he solution and the product was extracted with EtOAc. The organic layer was collected and washed with 
brine and dried over MgSO*. The residue obtained after evaporation of the solvent was chromatographed on 
neutral eiummna (10% MeOH-scetone) to give 76 mg (34%) of the title compound: mp 203-204 *C: NMR 
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■ DMSO-C) » 10 67 is ihi 9 28 10. IH J - 6 1 H21 9 10 10. IK J » 8 1 Mzj. 7 73 id. 1M j • 10 9 Hz). 
7 71 io. ih j • n.6Hr> 7 45 (I. 2M. J • 8 1 H*). 6 94id 1M. J • 9 0 Hj). S43io. IK J • 5 8 Hi). 5.32 
It 1H J - 5.2 Mi>. 5 03 ID 1K J • 5.5 Hzy 3 96 (m 2H). 3 85-3 79 im. 3M). 3 91-3.53 im. 5H). 2 71 |m. 
4H> 1 95 im. 2H). I 13 «m 6H>. IR (K8r) 3343. 1696. 1388. 1085. 760 cm**. MS 683 (M * i ). 654. 506 m e 



TABLE 3 - EFFECT OF REBECCAMYCIN ANALOGS ON P-388 LEUKEUMIA 



Median 



Compound 


Dose, IP 
mq/ko/inl 


Survival 
Time (MST) 
Days 


% 

T/C 

162 
129 


Avg. wt. 
change, 
gm day 4 


Olivomycin 


0.8 
0.4 


17.0 
13.5 


-2.4 
-2.6 


EX. 1 


100 
50 
25 


13.0 
17.5 
14.0 


124 
167 
133 


-2.0 
-2.2 
-0.5 


Mitomycin C 


4.8 
3.2 


19.0 
22.0 


211 
244 


-2.0 
-1.5 


Ex. 2 


8.0 
6.0 


12.0 
12.5 


133 
139 


-0.4 
-0.0 


Ex. 4 


8.0 
6.0 


12.5 
13.0 


139 
144 


-0.9 
0.1 



Claims 

i . A compound having the formula 




wherein: 

n it an integer from 1 to 6; 
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A« ana A" : aie se«ec:ec i»om h ana -lCH;i ( .NR*R : ana at toast one oi A* ano A'3 is -(CM;) fc -NR'R* 

R" ana R : independently. a*e selected trom n y aiogen. unsubstituted ano substituted C-C% aixyi 
araiKyi navrng i to 3 caroons m the atxyt moiety and unsubstituted phenyl or phenyl substituted witn 1 to 3 
afkyi. alkoxy. hydroxy, haio. carboxyl. alkoxycarbonyl. ano ammo and mono- and di-tovtefeifcylamino groups 
m me aryi mo»ety. and aryi selected irom unsubstituted phenyl and pnenyl substituted with t to 3 alkyi. 
a ik ok y. hydroxy. r*a*o. ammo, mono-and dia/kyiammo. nnro. carboxyl. alkoxycarbonyl. and cyano groups 
provided that both R' and R : are not each aryi and. when taken together. R* and R* may be selected from 
•<CH;)«-and (CH;)rR s *(CM;)rto form a 5-or 6-membered ring together with the N-atom wherein R 3 is 
selected Irom CH>. NM. 0 and S: 

X is setected Irom H. F. CI. Br. C-Cj alkyi. OH. carboxyl. alkoxycarbonyl and alkoxy wherein the afkyi 
moieiy is C*-Cs alky I. beruytoxy. ammo, and mono-and dialky (amino: and 

R* is selected from H and CHj. and pharmaceutical acceptable acid addition and base salts thereof 
2 A compound according to Claim i having the lormula 



n is an integer from t to 6; 

R' and R'. independently, are selected Irom hydrogen, unsubstituted and substituted C»-C* alkyi. 
aralkyl having 1 to 3 carbons in the alkyi moiety and unaubstituted phenyl or phenyl substituted with t to 3 
alkyi. alkoxy. hydroxy, halo, carboxyl. alkoxycarbonyl. and amino and mono-and dflower«elkylemino groups 
in the eryl moiety, and aryi selected from unsubstituted phenyl and phenyl substituted with t to 3 atkyl. 
atkoxy. hydroxy, halo, amino, mono-and diaikytamino. nitro. carboxyl. alkoxycarbonyl. and cyano groups 
provided that both R' and R J are not each aryi and. when taken together. R 1 and R 1 may be selected Irom 
•(CH*)«-and <CMi)rRHCHi)rto form a 5-or 6-membered nng together with the N*atom wherein R J is 
selected from CH*. NM, O and 5; 

X is selected from M. F. CI. Br. C«*C> alkyi. OH. carboxyl, alkoxycarbonyl and alkoxy wherein the alkyi 
moiety is C<-C> atkyl, bemyloxy. amino, and mono-and dialkylamino; and 

R* is selected from H and CHj. and pharmaceuticaliy acceptable acid addition and base sans thereof 

3. A compound according to Claim 2 wherein X la selected from H. a. Br. OH. OCHj and OCH*C«H» 

4. A compound according to Claim 3 wherein n is selected from the integers I, 2. and 3 and R' and R ? . 
independently, are selected from H. CrCj alkyi. and -<CHj)r, 

5. A compound according to Claim 4 wherein X is CI in each of the i-and 1 1 -positions. 

6. A compound according to Claim 5 wherein n is an integer selected from 2 and 3: and R* and R* are 





X 



wherem: 



each CtH* 



it 
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7 A compound having me formula 



T5 



5 



HO 



X 




wherein: n is an integer from 1 to 6; 

20 

R 1 and R 2 . independently, are selected from hydrogen, unsubstituted and substituted CrCc alkyl. 
aralkyl having 1 to 3 carbons in the alkyl moiety and unsubstituted phenyl or phenyl substituted with 1 to 3 
alkyl. alkoxy. hydroxy, halo, carboxyl. alkoxycarbonyl. and amino and mono-and di -lower-alky lam i no groups 
in the aryl moiety, and aryl selected from unsubstituted phenyl and phenyl substituted with 1 to 3 alkyl. 
25 atkoxy, hydroxy, halo, amino, mono-and dialkylamino. nitro. carboxyl, alkoxycarbonyt, and cyeno groups 
provided that both R' and R 2 are not each aryl and. when taken together, R> and R 2 may be selected from 
-<CH2)j-and -(CHah-RMCHah-to form a 5-or 6-membered ring together the N-atom wherein R 3 is selected 
from CH ?1 NH, O and S. 

30 X is selected from H, F, CI. Br, Ct-Cs alkyl. OH, carboxyl. alkoxycarbonyt and alkoxy wherein the alkyl 

moiety is CrC* alkyl, benzyloxy, amino, and mono-and dialkylamino; and 

R' is selected from H and CHj; and phanr.aceutically acceptable acid addition and base salts therool. 

8. A compound according to Claim 7 wherein R J is CH 3 and X is selected from CI. Br. OH. OCH 3 and 
35 OCHjCftHs in each of the 1-and 1 1 -positions of the ring system. 

9. A compound according to Claim 8 wherein n is selected from the integers 1. 2. and 3 and R 1 and R 2 . 
independently, are selected from H, Ci-Cj alkyl, and -<CHa)r. 

10. A compound according to Claim 9 wherein X is CI in each of the i-and 1 1 -positions. 

11. A compound according to Claim 10 wherein n is an integer selected from 2 and 3; and R' and R 2 
40 are each C2H5. 

12. A pharmaceutical composition comprising a tumor growth-inhibiting amount of at least one 
compound selected from the group of compounds of claims 1 to 1 1 having the formulas 



so 



S3 
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to Formula II Formula III 

wherein n is an integer from 1 to 6; 

R' and R a . independently, are selected from hydrogen, unsubstituted and substituted Ci*Ct alkyl. 

*s aratkyl having 1 to 3 carbons in the alkyl moiety and unsubstrtuted phenyl or phenyl substituted with 1 to 3 
alkyl. alkoxy, hydroxy, halo, carboxyl, aJkoxycerbonyi and amino and morn and dMower-alkylamino groups in 
the aryl motety. and aryl selected from unsubstituted phenyl and phenyl substituted with 1 to 3 alkyl. 
alkoxy. hydroxy, halo, amino, mono- and dialkylamino. nrtro, carboxyl. alkoxycarbonyl and cyario groups 
provided that both R 1 and R 2 are not each aryl and. when taken together. R' and R* may be selected from 

so -<CHj)«-and (CHa)rR x (CHi)rto form a 5-or 6-membered ring together with the N-atom wherein R 5 is 
selected from CHj.NH.O and S; 

X is selected from H, F. CI, Br, CrC) alkyl, OH. carboxyl. alkoxycarbonyl and alkoxy wherein the alkyl 
moiety is CrCi alkyl. and benzy loxy ; and 

55 

R* is selected from H and CHx and 
pharmaceuticalry acceptable acid addition and base salts thereof, and a pharmaceutically acceptable 
carrier. 

13. The compounds of anyone of claims 1 to 11 for use in therapy. 
40 14. The use of the compounds of anyone of claims 1 to 11 for preparing a pharmaceutical composition 
for therapeutically treating a mammalian host affected by a malignant tumor. 

15. A process for producing a compoun^eccordlng to Claims 1 to.11 having the formula 
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comprising the steps of: 

(a) providing as the starting material one o1 rebeccamycin or a derivative thereof; 

(b) reacting the starting material from step (a), dissolved in a suitable inert solvent and held in an 
inert atmosphere, with an amount of strong base effective to obtain a reactive intermediate selected from <i) 
a rebeccamycin emion having the negative charge at the 6-position (H) a rebeccamycin anion having the 
negative charge at the 13-position, and (iii) a rebeccamycin dianion having negative charges at both the 6- 
and 13-positions; 

(c) reacting the reactive intermediate from step (b) with an aminoalkyl compound represented by the 
formula 

wherein L is a chemical leaving group and n, R' and R* are as defined hereinabove; and 

(d) recovering the resulting aminoalkylated derivative of rebeccamycin from the mixture from step (c). 
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